Early and late appearance of neurofilament phosphorylated epitopes in rat nervous system development: in vivo and in vitro study with monoclonal antibodies.
Neurofilament phosphorylation in rat nervous system development was studied by indirect immunofluorescence with monoclonal antibodies reacting with phosphorylated epitopes in tissue sections and in primary dissociated cultures. The antibodies either decorated neurofilaments shortly after their appearance or after a considerable delay (from 4 to 9 days in vivo and from 12 to 27 days in vitro), thus suggesting the existence of at least two classes of phosphorylated epitopes. With most antibodies there was a good correlation between in vivo and in vitro findings as to the early or late appearance of phosphorylated epitopes. Monoclonal NE14 was the main exception in that immunoreactivity with this antibody was present in 1-day cultures, while it only occurred 4 days after the first appearance of neurofilaments in vivo. The effect of phosphorylation on neurofilament structure and function remains to be determined. Neurofilament expression is an early phenomenon in ontogeny coinciding with neuronal differentiation. It is possible that late phosphorylation events may stabilize the axonal cytoskeleton following the massive loss of axons that occurs in several fiber tracts during late fetal and neonatal life.